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How can the oil palm sector address its 
many challenges as we approach the 2020s?

Å During my talk I will discuss how future success will require the oil palm 
sector to grasp the new tools of science and technology and to apply 
these in a more sophisticated region-specific manner. 

Å Alongside this, the ongoing commitment to sustainability and 
responsible environmental stewardship should be further strengthened

Å It is hoped that such approaches will enable the industry to emerge 
from being a provider of a relatively low cost generic commodity oil

Å to being a more integrated partner in the supply of authenticated and 
certified environmentally friendly productsfor a wide range of end 
users around the world.    



High level developments increasing 
market volatility

Å As we approach the 2020s the oil palm sector faces increasing 
levels of volatility that are creating both threats and opportunities 
for growers, processors and the numerous users of the oil and its 
downstream products. 

Å After many decades of relative stability at the global geopolitical 
level, we are now facing considerable uncertainties 

Å These uncertainties include the following: 

Å The unpredictable and often chaotic US behaviour in its overseas 
engagements such as commerce and trade (TPP, NAFTA etc) 

Å The continued advance of a resurgent China especially in commerce 
and trade (eg Belt and Road programme)

Å A weakening of the EU and UK as economic blocs (eg after Brexit) 



Response of the sector

ÅThese high-level developments will require carefully 
calibrated and country/region-specific responses from the 
oil palm (OP) sector as, for example, trade regulations and 
consumer/industry requirements evolve over the coming 
years. 

ÅOther developments include environmental and 
sustainability concerns that impact on consumers and new 
types of legislation that can be very different in various 
parts of the world. 

ÅAgain these require calibrated responses from the OP 
ǎŜŎǘƻǊ ǊŀǘƘŜǊ ǘƘŀƴ ǎƛƳǇƭƛǎǘƛŎ ΨƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭΩ ǇƻƭƛŎƛŜǎΦ



Supply side and R&D have qualified 
positives

ÅOn the supply and R&D side there are many positives to consider. 

Å After decades of stagnation there are glimmers of hope that oil 
yields can be significantly increased across the sector to match and 
exceed the levels of 6-10T/ha already achieved in some well 
managed plantations(but in short-medium term the prognosis for 
yield gains is poor due to labour/management issues)

Å New biotechnologies and crop breeding systems promise 
breakthroughs in the ability to manipulate the architecture, 
ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ŎǊƻǇΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ΨƘƻƭȅ ƎǊŀƛƭΩ ƻŦ 
designer oil composition (eg 70+ oleic) 

ÅOver the past five years progress has been especially impressive in 
genomics, marker assisted selection and new gene editing 
technologies for application in breeding. 



Oil Palm: scourge of the earth, or 
wonder crop?

ÅThe oil palm industry has a serious image problem in much of 
Europe and N America 

Å In these regions, oil palm is widely equated with deforestation, 
habitat destruction, unfair labour practices, big corporations etc

ÅEven many well educated people would agree that it is a 
άscourge of the earthέ 

ÅAn excellent example of this phenomenon was shown just a few 
days ago (Monday 9 April) when the UK supermarket chain 
ΨLŎŜƭŀƴŘΩ ŀƴƴƻǳƴŎŜ ŀ ōŀƴ ƻƴ ǇŀƭƳ ƻƛƭ ƛƴ ŀƭƭ ōǊŀƴŘŜŘ ǇǊƻŘǳŎǘǎ



BBC news, Monday 9 April, 2018

Å The Iceland supermarket chainsays it will stop using palm oil in own-brand products by 
the end of this year

Å Palm oil is used in more than half of its products, from biscuits to soap.

Å Iceland says growing demand for the oil is devastating tropical rainforests across 
southeast Asia

Å One species affected by the crop is the orangutan population.

Å In some regions, oil palm cultivation has resulted in deforestation, leaving species that 
lived in virgin forest without a home.

Å Some palm plantations have been developed without consulting local communities over 
the use of their land, or even caused them to be forcibly displaced.



Oil Palm: scourge of the earth, or 
wonder crop?

ÅOil palm is the major global edible vegetable oil crop

Å It also supplies a huge non-food supply chain, from toothpaste 
and cosmetics to cleaning fluids

ÅPalm oil feeds over 2 billion people daily (mostly in Asia)

ÅWith a productivity of 4-5 T/ha oil palm has a much lower 
environmental footprint than oilseed crops

ÅOver the past decade huge strides have been made in 
addressing sustainability issues, eg via RSPO

ÅBreeding advances, improved management, and expansion 
overseas provide good scope for continued increases in overall 
yield/production without encroaching on sensitive habitats 



Tuesday 10 April, 2018

The day after the Iceland story broke in the UK, several newspapers were 
carrying articles from NGOs that were critical of the decision and 
ǎǳǇǇƻǊǘƛǾŜ ƻŦ ǇŀƭƳ ƻƛƭ ǇǊƻǾƛŘƛƴƎ ǘƘŀǘ ƛǘ ǿŀǎ ŎŜǊǘƛŦƛŜŘ ŀǎ ΨǎǳǎǘŀƛƴŀōƭŜΩ ŀƴŘ 
that adequate traceability systems were in place:

Nicole Polsterer, a campaigner at Fern (Dutch NGO), questionsthe 
effectiveness of Iceland's palm oil ban, saying that aproduct containing a 
palm oil substitutedoes not mean it isany better forthe environment.

He also says the European Commission should considerintroducinga 
mandatory duty of care policy on EUcompanies importing and consuming 
"forest risk commodities", such as soya and palm oil, "which would enhance 
transparency and traceability in supply chains". 

https://www.telegraph.co.uk/
https://www.telegraph.co.uk/


Tuesday 10 April, 2018

Darrel Webber, chief executive of the RSPO, says that the group "fully 
shareIceland'sconcerns about the environmental impact of palm oil",but "do 
not agree with the solutions they are adopting". 
"If Iceland want to guarantee that their oils and fats sourcing is not causing 
rainforest destruction, they should work with the rest of the supply chain to 
promote the use of sustainable standards,with a view to improve the 
ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǘƘŜ ŜƴǘƛǊŜ ƳŀǊƪŜǘΦέ

John Sauven, executive director Greenpeace UK, says: "As global temperatures 
rise from burning forests, and populations of endangered species continue to 
dwindle,companies using agricultural commodities like palm oil will come 
under increasing pressure to clean up their supply chains.

https://www.telegraph.co.uk/
https://www.telegraph.co.uk/


Traceability and sustainability

Å Consumer-demanded sustainability and traceability criteria can 
now increasingly be met thanks to more sophisticated imaging 
technology platforms (eg GIS) and increasingly robust certification 
schemes(eg RSPO/MSPO)

Å In addition, there are several emerging breakthrough analytical 
methods to verify:

Å The geographical provenance of oil samples 

Å Rapidly and cheaply detect a wide range of contaminants such as 3-
MCPD and sludge oil components, illicitly blended non-palm fats 
(including lard)

Å Rapidly and cheaply detect illicit additives such as colouring agents 
(eg Sudan IV) 



Increasing customer demands

ÅIn line with these developments, major industry players 
such as IOI-LodersCroklanhave recently named 
sustainability & traceability ŀǎ ŀƳƻƴƎ ǘƘŜ ΨƳŜƎŀ ǘǊŜƴŘǎΩ 
that will drive future food innovation.

ÅMeanwhile the global spread of OP is gathering pace, most 
notably in West Africa and South America. 

ÅIn some of these cases the use of new high yield certified 
planting materials and niche products such as organic palm 
oil is creating additional markets in the US and EU. 

ÅIn short, the sector is facing unprecedented new challenges 
and opportunities in order to fulfil its role as a true global 
ΨǿƻƴŘŜǊ ŎǊƻǇΩΦ 



Authentication and Traceability in 
Palm Oil Supply Chains

Å The oil palm sector faces many challenges with regard to consumer opinions in 
major markets such as Europe. 

Å Part of the solution is to provide certified sustainable palm oil for use by industry 
for formulation into key consumer products, such as foods, cosmetics and cleaning 
products. This imposes a constraint on supply chains to verify the authenticity of 
their products. 

Å In February 2018 Unileverbecame the first consumer goods company to publicly 
disclose the suppliers and mills from which they source palm oil, which they state 
as marking a major milestone towards creating a more traceable and sustainable 
industry.

Å In some cases, the new demand for authenticated products can lead to 
economically motivated malpractices such as adulteration, mislabelling or 
ΨǳƴǎǳǎǘŀƛƴŀōƭŜΩ ƻǇŜǊŀǘƛƻƴǎΦ 

Å These activities create significant challenges for global supply chains that require 
more rigorous auditing and greater deployment of both existing and newly 
emerging analytical techniques to ensure the safety and reliability of traded 
agricultural products. 



Authentication & Traceablity

ÅVerification of oil grade (refined vsvirgin vsextra-virgin)

ÅVerification of oil type (rapeseed vssunflower vspalm)

ÅGeographical authentication

ÅAdulterant detection:
ïPresence of animal fats
ïPresence of colourings/dyes
ïPresence of process contaminants
ïPresence of lower grade/different vegetable oils



Methodologies and technologies for 
ensuring authenticity and traceability 

ÅChemical analysis such as GC-IMS, GC-MS and LC-MS is 
already being used in vegetable oil authentication

ÅStable isotope analysis - ratios of carbon (d13C), 
nitrogen (d15N), hydrogen (d2H), oxygen (d18O) and 
sulphur (d34S) as used in food authentication studies 
and successfully employed for verification of olive oil 
provenance

ÅDNA-based methods - these are applicable mainly, but 
not exclusively, to non-refined oils and their products



The FlavourSpecςa low footprint, benchtop 
screening/analysis system 

Collaborators include Imspex Ltd and Wageningen University



Example: Geographical Authentication of Palm Oil

Nigerian

Colombian

Ecuadorian

Malaysian

Ghanaian

Mal x Ind x PNG



Example: Geographical Authentication of Olive Oil



GC-IMS advantages

ÅGC ςIMS is a rapid, cost-effective and sensitive 
method for vegetable oil analysis

ÅThe rapid screening method can be used for 
analysis of any vegetable oil, and works 
particularly well for detection of adulteration

ÅIt has a wide range of potential applications 
within the vegetable oil industry 

Some adulterants include Sudan IV dye and other fats, including lard (pig fat!)



Å Quality authentication of 

palm oils (QA/QC)

Å Large scale geographical 

authentication studies for 

CPO and PKO

Å Detection of adulterants 
in vegetable oils by:

ïCoconut oil

ïPalm fractions

ïColourants/dyes 

Next Steps



Conclusions about GC-IMS

Å GC-IMS is rapid, cost-effective, 
portable and sensitive

Å With further work, run times 
can be significantly reduced

Å Classification by mill/plantation 
location is possible

Å Detection of adulteration is 
possible (low detection limit of 
<<1%)

Å Many other application of GC-
IMS in the vegetable oil 
industry (particularly palm)



Advanced breeding technologies

Å Mass clonal propagation 

Å Hybrid creation 

Å DNA marker assisted selection 

Å Genomics 

Å Mutagenesis/TILLING

Å Classical Transgenesis (genetic engineering or GM) 

1st generation GM technology 
was like going from the era of 
the stagecoach to railroads



Advanced breeding technologies

Å Mass clonal propagation 

Å Hybrid creation 

Å DNA marker assisted selection 

Å Genomics 

Å Mutagenesis/TILLING

Å Classical Transgenesis (genetic engineering or GM) 

ÅGenome editing: CRISPRs, ZNFs, TALENs etc

Genome editing takes us 
from the era of steam trains 
to intercontinental jet travel



Advanced breeding technologies

Å Mass clonal propagation 

Å Hybrid creation 

Å DNA marker assisted selection 

Å Genomics 

Å Mutagenesis/TILLING

Å Classical Transgenesis (genetic engineering or GM) 

ÅGenome editing: CRISPRs, ZNFs, TALENs etc

The new biotechnologies have created unprecedented opportunities 

for advances in the biological performance of food crops



Role of genomics in global research

Å Genomics is now at the top of the global research agenda

Å For example, China has invested billions of dollars in genomics R&D

/ƘƛƴŀΩǎ ōƛƻǘŜŎƘ ƛƴŘǳǎǘǊȅ ǿŀǎ ǿƻǊǘƘ ҔϷулл billion 
in 2017

BGI alone has one half of the entire globalDNA 
sequencing capacity

It has also developed major bioinformatics 
expertise including US companies (CompGen)

Much of this R&D is focused on food crops



DNA sequencing costs have fallen 

several million-fold in the past 17 years

These costs are still falling and the <$100 
human genome sequence is now imminent


